This study reports on the development and psychometric evaluation of the Risk-Taking (RT) and Self-Harm (SH) Inventory for Adolescents (RTSHIA), a self-report measure designed to assess adolescent RT and SH in community and clinical settings. 651 young people from secondary schools in England ranging in age from 11.6 up to 18.7 years and 71 young people referred to mental health services for SH behavior in London between the ages of 11.9 and 17.5 completed the RTSHIA along with standardized measures of adolescent psychopathology. Two factors emerged from the principal axis factoring and RT and SH were further validated by a confirmatory factor analysis as related, but different constructs, rather than elements of a single continuum. Inter-item and test-retest reliability were high for both components (Cronbach's alpha = .85 and .93, r tt = .90 and .87) and considerable evidence emerged in support of the measure's convergent, concurrent and divergent validity. The findings are discussed with regard to potential utility of the RTSHIA for research and clinical purposes with adolescents.
In our opinion, it is important to measure RT and SH simultaneously, because they are clinically, empirically and conceptually linked. They both derive from the young person's wish to momentarily experience something that is subjectively perceived to be essential and desirable, regardless of consequences. Both behaviors are subject to peer influence (Steinberg, 2008) . Both seem to be a manifestation of developmental vulnerability, as they frequently emerge in adolescence (Boyer, 2006; Yates, 2004) and happen in an impulsive state of mind (Steinberg, 2007; Webb, 2002) in which cognitive control and reflectivity are weak, emotional and stress reactivity are high and decision making and consequence appraisal are poor. Both have been associated with a state of increased arousal (Howard, Yan, Ling, & Min, 2002; Gratz, 2003) that can expose the individual to various degrees of risk, leading subsequently to various degrees of harm. Furthermore, there is substantial comorbidity as many types of adolescent RT are linked to psychiatric disorders, such as substance abuse and conduct disorders (APA, 2000) , which are also associated with raised rates of SH (Evans, Hawton, & Rodham, 2004) . Adolescents with psychiatric disorders, in particular, frequently engage in multiple risk behaviors, including SH (Lescano et al., 2007) . Moreover, RT and SH are defining characteristics of a well-established clinical syndrome, borderline personality disorder (BPD; APA, 2000) .
The multi-factorial nature of SH has been raised by several experts. For instance, Turp (2003) suggests a continuum model, which relates high visibility manifestations of SH to virtually invisible ones, with an array of gradations in-between, which include RT and other more indirect forms of SH (or potentially SH) behavior. Similarly, Claes and Vandereycken (2007) contend that SH may include indirect modes of self-destructive behaviors, such as particular habits of eating, drinking and smoking. Abnormal eating behaviors and negative body image have been significantly associated with SH and suicidality in several studies, therefore several SH measures contain eating disorder (ED) items (Sansone & Sansone, 2002) . Likewise, Walsh (2008) regards RT as a form of indirect SH, together with EDs, substance abuse and medication discontinuance, arguing that the self-destructive intent of the individual engaging in indirect SH is usually ambiguous and at times "more of omission than commission" (p.25). Some forms of SH are less clear than others. However, a recurrent pattern of such behaviors should be viewed in some contexts as potentially life-threatening, hence early identification is vital (Walsh, 2008) .
Conversely, there are noticeable differences between RT and SH. Firstly, SH can hardly be seen as typical or adaptive adolescent behavior, whereas RT has been considered normative and adaptive and linked with developmental tasks such as autonomy and exploration (Lavery, Siegel, Cousins, & Rubovits, 1993) . Consequently, its position in the developmental normalitypsychopathology continuum differs. Secondly, whereas the mental state context of SH is that of emotional distress, RT is linked with a variety of moods, including euphoric ones (Steinberg, 2004) . Thirdly, the presence of peers increases RT (Steinberg, 2008) , whereas SH usually takes place in solitude. Fourthly, whereas in SH the physical damage is direct and intentional, in RT the physical damage is a likely consequence of the behavior but not its original conscious aim.
It follows from the above that at their extremes, RT and SH are clearly distinct. However, there is a range of behaviors and attitudes which fall under the banner of SH, and inhabit the grey areas between indifference, risky behavior and explicit intent to harm or even kill oneself.
Assessing various forms of SH and organizing information about the whole spectrum with a single instrument has practical and conceptual advantages. Combining these dimensions makes it easier and more convenient for young people to complete. Clinically, there is value in capturing the ways in which adolescents may harm themselves in order to screen for risk, identify comorbidity and obtain a comprehensive picture. Assessment of the wider presentation in the general population of young people is also important, in order to better understand when and how these different constructs are related and also to build the evidence base concerning the wider spectrum of potentially self-destructive behaviors. A common measurement framework would enable different research groups to collect relevant data and advance knowledge more consistently. Statistically, the use of a single measure consisting of items sharing the same response format enables the investigation of the factor structure of several RT and SH behaviors irrespective of differences in item distribution and item categorization properties that might otherwise influence the quality of the factor solution (Bernstein & Teng, 1989) .
Widely-used self-report measures, such as the Adolescent Risk-Taking Scale (Alexander et al., 1990) , the Involvement Scale of the Risk-Involvement Ratings (Lavery, et al., 1993 ), Arnett's (1996) questionnaire focusing on reckless behavior, and the Adolescent Risk-Taking Questionnaire (Gullone, Moore, Moss, & Boyd, 2000) were developed to assess aspects of adolescent RT. However, few reliable and valid self-report measures of SH have been developed specifically for adolescents, despite the limitations of applying adult conceptualizations of SH to adolescent behavior (Pfeffer, Jiang, & Kakuma, 2000) .
Several researchers have used one or two items that allow participants to define SH as they understand it (e.g. Hawton, Rodham, Evans, & Weatherall, 2002; Ross & Heath, 2002) .
Although such operational definitions sample the entire domain of behaviors that participants feel are self-destructive, the use of such measures may not provide sufficient cues for participants to recollect all relevant kinds of SH (Lundh, Karim, & Quilisch, 2007) and has been shown to provide false positives when followed up by an interview (e.g. Ross & Heath, 2002) .
The Functional Assessment of Self-Mutilation (FASM; Lloyd, Kelley, & Hope, 1997) , the Deliberate Self-Harm Inventory (DSHI; Gratz, 2001; Lundh et al., 2007) and the Suicidal Behaviors Questionnaire-Revised have been used in studies of both adults and adolescents. However, the first two assess only non-suicidal SH, whereas the latter focuses on suicidality and does not capture the wider range of behaviors that are self-destructive in the absence of clear suicidal intent, thus limiting the scope of investigated behaviors. Similarly, scales of suicidal tendency or potential in adolescents, e.g. the Multi-Attitude Suicide Tendency Scale for Adolescents (Orbach et al., 1991) and the Child-Adolescent Suicidal Potential Index (CASPI; Pfeffer et al., 2000) were designed to assess attitudes, affects, coping skills and risk propensity rather than to gather detailed behavioral data on SH.
The Self-Injurious Thoughts and Behaviors Interview (SITBI; Nock, Holmberg, Photos, & Michel, 2007) uniformly and comprehensively assesses a broader range of self-injurious thoughts and behaviors than any measures previously reported in the literature (Nock et al., 2007) . It assesses the presence, frequency and characteristics of five types of SH constructs: suicidal ideation, suicide plans, suicide gestures, suicide attempts, and NSSI. However, in many research applications, such as in investigations aimed at identifying mechanisms and patterns in large samples, it may not be feasible to administer interview measures.
Few measures conceptualized RT and SH as closely related constructs, thus containing items referring to both behaviors simultaneously. The Self-Injury Inventory (Zlotnick et al., 1996) and the Self-Harm Inventory (SHI; Sansone, Wiederman, & Sansone 1998) were validated with adult clinical samples, and may therefore lack the necessary developmental specificity to measure RT and SH in adolescents. The Adolescent Risk Inventory (Lescano et al., 2007) assesses RT and SH behaviors simultaneously and was developed specifically for use with adolescents. It consists of behavior and attitude items reflecting three domains: sex risk, abuse/SH, and acting out. A shortcoming of this measure is that has only been validated with adolescents in psychiatric treatment, thus its utility as a screening tool for community adolescents is unknown. Moreover, its focus is on risk behavior more generally, resulting in the inclusion of only three items relevant to direct SH (thinking of cutting, cutting and attempting suicide).
Despite the significant implications of early screening, there is a notable dearth of selfreport measures of the multifactorial elements of SH for adolescents. Thus, there is a need for a comprehensive tool in order to make quick but valid assessments of relevant behaviors among youth in community and clinical settings. Moreover, we need to learn more about the structure of RT and SH and understand the links among various constructs. For example, behaviors such as unsafe sex, substance abuse and disordered eating, seem to overlap significantly with both RT and SH. In response to this need, we included items that probe more generally into the broader spectrum of RT and SH, rather than limiting our questions to those concerning suicidal behavior and self-mutilation. The Risk Taking and Self-Harm Inventory for Adolescents (RTSHIA), designed to overcome the aforementioned limitations, is described below, followed by a preliminary investigation of its psychometric properties.
Method

Participants
Data from two studies were used in the present analysis: a survey that took place as part of a doctoral research program between 2006 and 2008 and an ongoing randomized clinical trial (RCT) investigating treatment efficacy for self-harming (SH) adolescents in North East London.
In total, 722 young people (651 community adolescents and 71 adolescents referred to outpatient treatment for SH behavior) participated in the study. A sample of 589 adolescents participated in the doctoral survey and were recruited from Grade 6 up to Grade 12 in nine high schools in London. Four of the high schools were girls' schools and the majority of participants (82.7%) were female. Their mean age was 15.3 (SD = 2.1, range 11.6-18.7). A subsample of 101 participants (60.4% female) from the doctoral survey completed the RTSHI twice within a period of three months. Their mean age was 15.2 (SD = 2.2, range 11.6-18).
A sample of 133 adolescents participated in the RCT study and fell into three distinct subsamples: a clinical SH group (n = 53), referred to child and adolescent mental health services (CAMHS) for SH behavior, a clinical non-SH group (n = 18), referred to CAMHS for mental health problems other than SH, and a community sample (n = 62), drawn from high schools. RCT participants were recruited from Grade 7 up to Grade 12 and the majority (67.7%) were female.
Their mean age was 15.8 (SD = 1.5, range 11.9-18.4). All participants in the clinical SH group are administered the RTSHIA at 3, 6, 9 and 12 months from intake. Three-month follow-up data were available for 36 participants from the RCT. Of these participants, 27 completed the RTSHIA at both 3 and 6 months and 18 participants provided data at 3, 6, and 9 months.
No participant dropped out of the study. On average, each item was answered by 98.4% of the respondents, and 91.12% of respondents answered all items. Out of the 651 community adolescents, 59 (9.1%) did not complete all items. Data from these participants were discarded and only data from the remaining 592 community adolescents were used when performing the exploratory factor analyses, as the statistical program Factor does not handle missing values.
Measures
Description of the RTSHIA
In developing the RTSHIA, we created and selected items that tap into RT and SH in both direct and indirect ways. Item 10 about alcohol misuse was selected from a study on adolescent injuries and substance abuse (Chiolero & Schmid, 2002) . In items 15-19, we used the wording of items found in the DSHI (Gratz, 2001; Lundh et al., 2007) . In items 7, 25 and 26 we used the wording of items found in the SHI (Sansone et al., 1998) . Items 17 and 23 were partly taken from the FASM (Lloyd et al., 1997) .
The 12 RT-related items ranged from mild behaviors such as smoking tobacco and taking chances while doing one's hobbies, to serious risk-taking, such as participating in gang violence and putting oneself at risk of sexual abuse. The 22 SH-related items ranged again from milder behaviors such as picking at wounds and pulling one's hair out to more serious SH such as taking an overdose and trying to commit suicide. Moreover, we used an item (item 34) developed by Lundh et al. (2007) , which enquires about SH leading to hospitalization or to an injury severe enough to require medical treatment.
Most SH items were about self-mutilation (e.g. cutting, burning, biting, scratching one's skin, etc), followed by a question about the part(s) of the body that were deliberately injured, if applicable, as employed in the Self-Injury Questionnaire-Treatment Related (Claes & Vandereycken 2007) , developed for adults. Three items were about disordered eating (starving oneself, eating too much and using laxatives), two items about self-demeaning behavior (staying in a friendship or a relationship with somebody who repeatedly hurt one's feelings, and trying to make oneself suffer by thinking horrible things about oneself) and two items were about SH ideation, with or without suicidal intent. The items were ordered gradually in terms of severity and expected frequency (from the milder and more frequent to the more serious and rarer). Most items contained the word "intentionally" and four items ended with the phrase "to hurt yourself" or "to hurt or punish yourself". This was added in order to indicate specific deliberation, when the behavior did not in and of itself unambiguously imply self-harm (items 20 and 25-27).
The items were on a 4-point Likert scale, referring to life-long history and could be answered by selecting "never", "once", "more than once", or "many times" , as employed by Lundh et al. (2007) . There was also a free-response question about other self-destructive behaviors not mentioned in the inventory which participants might have engaged, and another question asking whether participants knew somebody well who had deliberately injured him/herself. At the end, we asked participants to comment briefly on why in their opinion some young people harm themselves. The RTSHIA items are given in the Appendix.
Other measures
The survey and the RCT employed different test batteries that were developed to suit the particular aims of each research project. Both included the RTSHIA, a series of questions designed to gather demographic information, and the following measures: a) the Short Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995 ) is a 13-item, 3-point Likert scale designed to assess core depressive symptomatology and to screen youth in epidemiological studies. The SMFQ has been found to correlate well to the Children's Depression Inventory (r = .67; Angold et al., 1995) and to discriminate well between clinical and nonclinical samples (Angold et al., 1995; Costello & Angold, 1988 ). Cronbach's alpha in our study was .89. b) the Borderline Personality Features Scale for Children (BPFS-C; Crick, Murray-Close, & Woods, 2005) , is a 24-item, 5-point Likert scale designed to assess BPD traits in juveniles.
Over the course of a year, children's borderline personality features as assessed by the BPFS-C tracked together with indicators (i.e., cognitive sensitivity, emotional sensitivity, friend exclusivity, and aggression) of borderline pathology in childhood (Crick et al., 2005 ).
Cronbach's alpha in our study was .88. c) Some participants in the survey and all participants in the RCT also completed the Millon Adolescent Clinical Inventory (MACI; Millon, 1993) , a 160-item True/False inventory designed to assess a wide range of DSM-IV related psychological disturbances. The internal consistency of the MACI subscales ranges from .73 to .91 (Millon, 1993) . Moreover, good criterion and concurrent validity has been reported in a study of hospitalized adolescents (Pinto & Grilo, 2004) .
Participants in the RCT also completed the Adolescent Dissociative Experiences Scale Keck-Seeley, Perosa, & Perosa, 2004) , and the A-DES has been found to discriminate well between adolescents with dissociative disorders and adolescents with general psychiatric disorders, and between adolescents who reported both physical and sexual abuse and adolescents who reported no abuse (Armstrong et al., 1997) . In our study, Cronbach's alpha was .96.
Finally, RCT participants were assessed using the Childhood Interview for DSM-IV Borderline Personality Disorder (CI-BPD; Zanarini, 2007) , a semi-structured interview developed to assess DSM-IV-TR (APA, 2000) BPD in latency-age children and adolescents. It consists of nine domains/symptoms, which correspond to the nine DSM-IV-TR diagnostic criteria for BPD and are rated by the interviewer as absent (level 0), mild or moderate (level 1) and serious or severe (level 2). When 5 or more symptoms are rated at level 2, the diagnosis of BPD is warranted. The scale can be used both categorically and dimensionally. In this study, the alpha for the dimensional scale was .90, and the inter-rater agreement (ICC) was .95.
Data Analyses
The statistical programs SPSS V.16, MPlus V. 5.2 Muthén, 1998-2007) and Factor (Lorenzo-Seva & Ferrando, 2006) were used to analyze the data.
Determination of factor structure. In order to examine the factor structure that underpins the RTSHIA, we intended to cross-validate our analyses by conducting both exploratory and confirmatory factor analyses. Therefore the nonclinical sample (survey and RCT community data) was randomly split into two parts, to avoid problems of capitalizing on chance fluctuations in the sample. The data derived from the first subgroup (age: M = 15.5, SD = 2.0 years) were used for a series of ULS (unweighted least squares) Principal Axis Factoring (PAF, also known as Principal Factors Analyses). Several items' distributions were asymmetric, therefore ULS factor analysis was performed on the polychoric correlation matrix. Oblique rotation (direct oblimin) was used because the factors were assumed to be related to each other rather than independent.
Delta was set to 0.
The number of expected factors was not specified prior to running the analysis. In order to determine the right number of factors to retain, we performed a parallel analysis using marginally bootstrapped samples (PA-MBS; Lattin, Carroll, & Green, 2003) , considered to be one of the most accurate factor retention techniques (Fabrigar, Wegener, MacCallum, & Strahan, 1999) . It involves the generation of several correlation matrices of random variables based on the same distribution, sample size and number of variables in the actual data set, but with a zero population correlation matrix. Parallel analysis with bootstrapped samples uses samples in which the number of variables, the sample size and the marginal kurtosis are kept at their original level, which assures (at the 95% confidence level) that the derived factors determine the distribution of eigenvalues.
To investigate the reliability of these factors, a CFA was carried out using MPlus with a different subsample (n = 331). It was composed of the remaining 296 participants of the 592 nonclinical sample that answered all items and 35 nonclinical participants who left a maximum of 6 questions unanswered (age: M = 15.4, SD = 2.0 years). Analyses of univariate skewness and kurtosis indicated significant departures from normality, implying that data were multivariate non-normal. Therefore, WLSMV (weighted least-squares means and variance adjusted) estimation was used to examine model fit. This method uses weighted least-square parameter estimates from the diagonal of the weight matrix and has been recommended for multivariate non-normal data and for categorical/ordinal variables on the basis of simulation studies (Muthén, du Toit, & Spisic, 1997) .
First, an independence model was examined. It assumes that all of the items are uncorrelated and is the standard control in CFA. Second, a one-factor model, which presupposes that all of the items pertain to the same factor, was assessed. Third, a two-factor orthogonal model was examined. This model assumes the pattern of loadings that emerged from the PAF, except the factors are designated as independent of one another. Finally, a two-factor oblique model was scrutinized which, unlike the orthogonal model, allows inter-correlation among the factors. Four indices were invoked to assess the efficacy of these models, including the Comparative Fit Index (CFI; Bentler, 1990) , the Tucker-Lewis Index (TLI; Tucker & Lewis, 1973) , the Root Mean Square Error Of Approximation (RMSEA; Steiger, 1990 ) and the Weighted Root Mean Square Residual (WRMR; Yu & Muthén, 2002) . The absolute fit of the model can be represented by the χ 2 /df ratio, which should be less than 5.0. . The efficacy of the derived models was further examined across gender, age and nonclinical and clinical participants.
Distribution of scores.
Once the factor structure of the instrument was identified, we report descriptive statistics (M, SD) for the RT and the SH subscale scores as well as the total RTSHIA scale for the entire sample.
Internal consistency. Cronbach's alpha coefficient and corrected item-total correlations were computed.
Test-retest reliability. Test-retest reliability (Pearson r) was calculated for a subsample of the doctoral survey participants who completed the items initially and 3 months later.
Validity. The validity of the RTSHIA was assessed in three ways. Firstly, the RT and SH scales were correlated (Pearson r) with theoretically related measures, such as the SMFQ, the MACI subscales, the A-DES and the CI-BPD in order to establish construct (convergent) validity. Given the limitations of using Hotelling's t test to compare related correlation coefficients (Steiger, 1980) , we used Steiger's z to compare the correlation coefficients between the RTSHIA scales and relevant standardized measures. In these analyses, Bonferroni corrections were applied to ensure a comparison-wise error rate of .05. Secondly, we repeated the correlations between the RTSHIA and key validity measures, after controlling for SMFQ total scores (using partial correlations), in order to examine the measure's discriminatory power and establish divergent validity. The SMFQ was chosen based on depression's high comorbidity with SH behavior in adolescence (Evans et al., 2004) and the high degree of overlap between depressive affect and SH observed in the present study. Thirdly, we used independent samples t tests to compare the SH group obtained from the RCT to a randomly selected (though age, gender and ethnicity matched) subsample obtained from the school survey, in order to establish concurrent validity.
Ability to detect change. Next, we examined the correlations between the difference scores of the RTSHIA derived scales and the SMFQ, both of which were readministered to subsamples of the RCT SH participants at 3, 6, and 9 months after intake.
Discriminatory ability. Receiver Operating Characteristic (ROC) curves were employed to identify multiple pairs and provide a graphical display of the relationship between test sensitivities (proportion of true positives correctly identified) and specificities (proportion of true negatives correctly identified) at multiple cutoff scores for the SH scale score. The capacity of the RTSHIA to differentiate between the RCT SH clinical group and an age, gender and ethnicity matched community group was therefore assessed.
Results
Determination of Factor Structure: Exploratory Factor Analysis
Before performing the PAF, two items (21 and 26) were discarded. Their item reliability indices were below 0.15, and more than 96% of respondents answered Never to those items resulting in excessive positive skewness (6.8 and 5.2 respectively) and kurtosis (45.1 and 25.1 respectively). Although also asymmetric, the remaining items were answered positively (Once,
More than Once or Many Times) by at least 5% of the sample.
Two items (1, 2) in which the communality was below 0.3 were discarded. The remaining 29 items were subjected to another ULS factor analysis. 
Determination of Factor Structure: Confirmatory Factor Analysis
To investigate the reliability of these factors, a CFA was carried out using MPlus with the other subsample. (Browne & Cudeck, 1993) or .06 (Hu & Bentler, 1998) .
However, it has been suggested that precise numerical cutoff points for RMSEA should be used with caution (Chen, Curran Bollen, Kirby, & Paxton, 2008) . The WRMR exceeded the recommended value of 1. The correlation between the RT and SH scales was r = .44.
[ The standardized coefficients associated with each item are presented in the last column of Table 1 . All of these coefficients exceed 0.4, providing support for the efficacy of the model.
Although not all indices surpassed the criteria of an acceptable two factor oblique model, no definite criteria exist to determine precise cutoffs, and "interpretation of fit indices has to take into account a number of measures as well as the nature of the data and the model under examination" (Heubeck, 2000, p. 443) . Given the heterogeneity of the data and the theoretical coherence of the emerged factors, on the whole the model was considered to be supported.
Factor Structure Across Gender, Age and Samples of Nonclinical and Clinical Participants
In order to investigate the efficacy of the model across gender and age, separate CFAs were carried out for girls (n = 555) and boys (n = 142) and for early (Grades 6 and 7, n = 179), middle (Grades 8 and 9, n = 171) and late adolescents (Grades 10, 11 and 12, n = 347). Moreover, CFAs were carried out for nonclinical (n = 627) and clinical participants (n = 70), including 52 SH and 18 non-SH clinical participants. The results of these analyses are presented in Table 2 .
Most indices were close to the recommended cutoff values. However, replication with larger samples would allow higher levels of certainty regarding the underlying two-factor structure.
Distribution of Scores
We first aggregated the responses given to all retained 26 items by both the doctoral survey and the RCT participants into total scores. The mean was 7.69 (SD = 7.93), the median 6, the mode 1, and the range 0 -62. We next aggregated the responses given to the 8 RT items, again for the whole sample. The mean was 3.24 (SD = 3.30), the median 2, the mode 0, and the range 0 -22.
Then, we aggregated the responses given to the 18 SH items, again for the whole sample. The mean was 4.47 (SD = 5.84), the median 2, the mode 0, and the range 0 -45. All three distributions were positively skewed and leptokurtic.
Reliability
The RT and SH scales were computed by adding the Likert-type ratings given to the 8 
Validity
The correlations between the RT and SH subscales and the relevant measures are presented in Table 3 .
[TABLE 3 ABOUT HERE]
As evident in Table 3 , both subscales correlated significantly and in the expected direction with the SMFQ and the BPFS-C and most MACI scales. The highest correlations observed were those between RT and the MACI substance abuse scale and the SH and the MACI suicidal tendency scale. Although both RT and SH correlated positively with the SMFQ, the BPFS-C, the MACI doleful, self-demeaning, borderline and identity diffusion scales and the number of CI-BPD interview criteria, the correlations were significantly larger for the SH scale. Moreover, SH correlated highly (medium effect size, i.e. r > .5; Cohen, 1992) and positively with the MACI introversive, self-devaluation, childhood abuse and depressive affect scales, and negatively with the MACI conforming scale. Besides the MACI substance abuse scale, RT correlated highly (r > .5) and positively with the MACI unruly scale, and negatively with the MACI anxious feelings scale. The correlations between RT and MACI unruly, forceful, substance abuse, delinquent predisposition, impulsive propensity and anxious feelings scales were significantly stronger compared to the correlations between these MACI scales and SH. Interestingly, the MACI social insensitivity scale correlated positively with RT and negatively with SH.
Next, we conducted partial correlation analyses to examine the unique association between the SH scale and key validity measures, after partialling out the SMFQ scores. The results revealed that the SH scale remained significantly correlated with the BPFS-C (partial r = .26, p < .001), the MACI suicidal tendency scale and borderline scales (partial r = .32, p < .001 and partial r = .15, p = .027, respectively) and the number of CI-BPD interview criteria (partial r = .46, p < .001). However, all associations decreased in magnitude.
Our next step was to compare the SH group of the RCT and an age and gender equivalent group drawn from the community. The SH group scored significantly higher than the community matched group on both the RT and the SH scales, t(65.46) = 4.27, p < .001, significant at the Bonferroni corrected 0.0083 level, and t(66.09) = 7.5, p < .001, significant at the Bonferroni corrected 0.0083 level, respectively (unequal variances assumed).
The SH group scored higher than the non-SH clinical group on RT and SH scales, although the difference was statistically significant for only the SH scale, t(66) = 0.52, p = .61, n.s., and t(65.18) = 8.29, p < .001, (unequal variances assumed), significant at the Bonferroni corrected 0.0083 level. 
Ability to Detect Change
The magnitude of all correlations between the difference scores (baseline value minus value at 3, 6 and 9 months) of the RT, the SH and the SMFQ was medium or large. In particular, differences in RT and SMFQ correlated significantly (p < .05) at 3 and 6 months (r = .42 and r = .39 respectively), but not at 9 months (r = .33, p = .23, n.s.). Differences in SH and SMFQ correlated significantly at 3 ( r =.48, p < .01) 6 (r = .40, p < .05) and 9 months (r = .88, p < .001).
This suggests that the ratings of these measures of psychopathology were changing in a similar direction and magnitude over time.
Discriminatory ability.
Using ROC curves (Figure 1 ), we selected a cutoff value that maximized the sum of sensitivity (proportion of true positives correctly identified) and specificity (proportion of true negatives correctly identified) and minimized error. This gave a value of 7, with a sensitivity of .94 and a specificity of .72, yielding a positive predictive value of 76.2%, correctly identifying 48 of the 51 RCT SH participants (true positives), and 38 of the 53 community participants (true negatives). Depending on factors such as the severity of relative cost of errors, and the prevalence of the phenomenon, this score may be adjusted accordingly.
[FIGURE 1 ABOUT HERE]
Discussion
The major purpose of this study was to investigate the structure of RT and SH behaviors in adolescence, and to develop a reliable and valid measure of adolescent RT and SH. This article described the construction of the RTSHIA, and examined its psychometric properties. Two factors emerged from our data, referred to as RT and SH behaviors. Both factors had high internal consistency and test-retest reliability, and sufficient convergent, concurrent and divergent validity.
The RT factor is composed of eight items; one item concerning illegal activities, one item concerning school noncompliance, one item concerning staying out late at night without parental knowledge, one item about participation in violence, one sexual RT item (having many sexual partners within a short period of time), and three substance abuse related items (smoking tobacco, using excessive amounts of alcohol and using illicit drugs).
The SH factor consisted of a number of "direct" SH items, including various forms of self-mutilation (e.g cutting, burning, biting, picking at wounds, etc) overdosing and attempting suicide. Moreover, this factor also included an item regarding the presence of self-demeaning thoughts, an item about staying in relationships or friendships with people who repeatedly hurt one's feelings, and two items enquiring about the presence of self-harming or suicidal thoughts.
The finding that suicidality-and self-mutilation-related items loaded on the same component provides some support to the multifactorial nature of SH. This is in accordance with literature in which SH is defined at the behavioral level with no reference to intent (Hawton et al., 2002 ), because suicidal acts and self-destructive behavior may often be interchangeable in nature.
The association between the RT and SH factors and the loading of SH thoughts and psychological SH items on the same factor is in accordance with how young people themselves seem to understand and experience SH. The fact that RT and SH-related items did not load on the same factor points to the possibility that the functions of RT and SH are distinct, and that they are likely to correspond to different vulnerabilities and coping mechanisms. In particular, the patterns of correlations of RT and SH with measures of psychopathology suggest a degree of overlap, but they also provide support for RT as a mainly externalizing problem, linked with aggression and impulsivity, and SH as a mainly internalizing problem, linked with depressive affect and self-devaluation.
The above inter-correlated two-factor structure was demonstrated via the CFA and the factorial invariance of each solution across gender and age groups. Although the goodness of fit indices were not always within the strictly acceptable range, when considered together they were adequately close to support the two-factor model, which was further demonstrated by the strength of the factor loadings. The two-factor model is consistent with empirical findings and theoretical proposals about RT and SH being closely related, albeit not identical.
It is notable that the factor analysis resulted in a total of seven items originally included in the scale being discarded for statistical reasons. For example, three items were discarded because they loaded moderately on both factors. Unprotected sex appeared to be linked with both sexual RT and indirect SH in the form of self-devaluation. Analyses investigating possible moderation effects of gender, age or sample type (clinical vs. nonclinical) did not reveal any differences. Given that unsafe sex is a major risk behavior among adolescents, it is advisable that the item is retained in the RTSHIA. As it pertains to both RT and SH, its inclusion in the total RTSHIA scale would not affect the high internal consistency of the overall scale.
Putting oneself at risk of sexual abuse and deliberately inhaling something harmful, excluding cigarette smoke or drugs or swallowing something inedible also loaded positively on both factors. Like unsafe sex, putting oneself at risk of sexual abuse may be pertinent to both RT and SH. However, the formulation of the latter item may have caused the dual loading and therefore needs sharpening. Some respondents may have not taken into account the phrase "excluding cigarette smoke or drugs" and endorsed the item for both drug-related behaviors such as glue sniffing as well as for direct SH behaviors such as swallowing bleach or inedible objects.
Besides finding a meaningful factor structure for the RTSHIA items, both RTSHIA scales had very high internal consistency. It is interesting that if all 26 items had been grouped under the same single factor, internal consistency would have remained very high (.92). Very good evidence for test-retest reliability was also found, albeit in a sample group which did not cover the complete age range of our participants.
The RTSHIA demonstrated promising convergent validity as evidenced by moderate to strong correlations with validated measures of depressive affect, borderline personality traits and suicidality. The RT factor shared about 50% variance with the MACI substance abuse scale, whereas SH shared about 50% variance with the MACI suicidality scale and the CI-BPD. The size of these associations suggests that while the RTSHIA overlapped somewhat with these measures, it appeared to be statistically independent and therefore a measure of unique constructs.
Furthermore, even after controlling for the effects of depressive affect, the associations between SH and both BPD traits and suicidality remained significant, albeit decreased. This provides initial evidence for the divergent validity of the RTSHIA. Moreover, the RTSHIA and especially the SH scale was shown to have validity as a measure of change. Difference scores on the RTSHIA were correlated with difference scores on the SMFQ, a self-report measure of depressive affect, which is the primary target of interventions with individuals who self-harm.
The RTSHIA may represent an improvement over existing measures of RT and SH for several reasons. First, it provides a wealth of information about the full spectrum of potentially self-destructive behaviors as well as other very significant information, such as the localization of injuries in the body. As a self-report measure, it has the benefit of standardized administration, wording and scoring (Osman et al., 2002) and can be faster, more economical to administer and score and more efficient as it can be completed in groups (Eyman & Eyman, 1990) . Furthermore, the quality of data produced by self-report measures has been compared to that obtained through clinical interviews (Shain, Naylor & Alessi, 1990) . People may be more comfortable admitting to sensitive thoughts and acts when they are asked to circle a response or write a brief explanation instead of providing a verbal report, which may be influenced by interpersonal reactions to interviewers . Moreover, assuring participants of the confidentiality and anonymity of self-reports seems to be easier ). In any case, there may be few alternatives to self-report data when requesting personal and sensitive information from young people (Osman et al., 2002) .
Another advantage of the RTSHIA is that its data can be used flexibly in a variety of ways. As the RTSHIA not only identifies individuals who are at risk but also reports on specific risk behaviors, some items (e.g. regarding substance abuse or suicidal attempts) can be analyzed separately and be used to alert clinicians to the potential for significant risk that requires further assessment, depending on the research or clinical focus, and to identify targets for intervention.
As a provisional guide, we found in this study that a score of 7 or greater maximizes the predictive power of the measure (sum of sensitivity and specificity) in differentiating clinical from non-clinical individuals. A score above the cutoff should prompt the researcher or clinician to perform a more extensive assessment for SH and gather more detailed information. Moreover, we found that a minority (3 out of 51 young people) in our clinical SH sample scored below the cutoff on the SH scale. Because not all individuals who self-harm engage in multiple methods, it is preferable to err on the side of caution and answers on individual items of importance should be considered together with the total score on the RT and SH scales.
Furthermore, the RTSHIA was developed for use with young people and is composed of behaviors consistent with the adolescent perspective. Despite the existence of several RT measures developed for adolescents (Gullone et al., 2000) , the majority of SH measures were not developed and have not been validated with adolescents. In our view, an adolescent-relevant instrument is essential because despite considerable overlap, we should not assume that behaviors defined by adults as risky or self-destructive have the same function in adolescents.
Another advantage is that the RTSHIA provides an assessment of the frequency of SH behavior (an aspect that is likely to have important clinical implications), as opposed to simply recoding the presence or absence of the behavior. Moreover, the study included a large and highly diverse sample of participants drawn from a wide range of age groups. In addition, the use of RTSHIA was validated in a clinical population. Finally, there are robust psychometric data establishing the measure's validity and reliability with participants from the whole range of secondary education, namely from Grade 6 up to Grade 12.
Several limitations must be acknowledged before conclusively recommending adoption of the RTSHIA for research and clinical purposes. First, the RTSHIA is primarily a self-report measure, and therefore dependent upon respondents' comprehension of items, concentration ability and openness. Despite reassurance with regard to anonymity and confidentiality, some of the participants may have hesitated to give personal information to the adult researchers, possibly seen as authority figures (Fox & Hawton, 2004) . Perhaps a lie scale could rule out invalid responses more easily. In addition, some respondents, particularly the younger adolescents, may have felt that certain items were not applicable to them. While we appreciate the implications of asking young people some personal questions prematurely, (e.g. items regarding sexual behavior), all of the items of the RTSHIA were endorsed positively by at least one respondent in each year group, starting from Grade 6. Clearly, the topic should be introduced sensitively and informatively, so that the possibility of adverse reactions is minimized.
Second, the wording of the questions does not allow the discrimination between individuals who are currently involved in RT and SH versus those who did so in the past but not any more. However, the wording of the items is readily adaptable to the timeline of interest (e.g.
Over the last month…).
Another shortcoming related to the wording is that the phrase "to hurt or punish yourself" has a quite complex functional meaning. A less specific phrase e.g. "to hurt yourself or feel bad" appears more appropriate and could easily replace the previous formulation in items 25 and 27. Furthermore, the presence of NSSI cannot be determined with a single item.
For example, it is impossible to determine whether a respondent who reported cutting him/herself, taking an overdose and attempting suicide was intending to kill him/herself when (s)he cut. However, in the absence of suicidal intent, the RTSHIA does contain a sufficient number of items that can be used to infer whether NSSI has ever been present.
Another limitation concerns external validity and the generalizability of the findings. The samples, although diverse, were not all selected to be representative of the broader adolescent population (most data were collected in London), and the ways in which participants were recruited made it impossible to examine selective participation effects. Moreover, the present study suffers from self-selection at the school level, resulting in a disproportionately large number of girls and adolescents of 17-18 years. In addition, the sample size of the retest study was small and did not cover the complete age range of our participants.
Finally, the CFA resulted in dropping seven items, which has inevitably resulted in a less comprehensive measure than originally planned. The RT scale in particular, being eight items in length, cannot be sufficiently comprehensive. It is important to emphasize that by no means does the RTSHIA enquire about all possible forms of RT and SH. However, both scales have been shown to work, having good psychometric properties and overall appearing reliable and valid.
In light of the aforementioned limitations, it is important to note that the results of this study are preliminary, and replication with different samples is necessary to ensure the robustness of the findings and the validity of the measure for other populations (Haynes, Richard, & Kubany, 1995) . One useful area for future research would be to use or advance the RTSHIA to distinguish reliably between persistent RT and SH as a psychopathological phenomenon, and a temporary experimentation with some behaviors as a developmental phenomenon without any severe or long-term consequences. The potential of the measure to function as a brief screening tool for emerging BPD, a disorder in which the co-occurrence of RT and SH may be more prominent, is also worth investigating.
In summary, the incremental contribution of the RTSHIA to the SH literature is twofold.
Firstly, it responds to a need for brief questionnaire-based instruments in addition to more indepth interview-based ones. Secondly, by assessing a broader range of potentially self-destructive behaviors that are not directly self-injurious, it captures the wider presentation of the ways in which adolescents may harm themselves. However, as it has been pointed out previously (Nock et al., 2007) , the evidence-based assessment of self-harm should rely on multiple assessment methods. It would be useful in the future to validate the RTSHIA against interview measures such as the SITBI. It might turn out that they tap into different 'truths' about self-harm and they are complimentary in predicting criteria outcomes but it is also likely that there is additional value in obtaining interview data beyond self-report questionnaires. In such cases, the RTSHIA can be used as a primary screening measure that provides basic information about several risk-taking and self-harm behaviors. More detailed information about each behavior may be obtained by administering the SITBI (Nock, et al., 2007) or other, more focused measures, especially in clinical settings, where more in-depth information is required.
For the present time, the RTSHIA seems well-positioned to fill the void in adolescent RT and SH instrumentation and appears to have the potential as a reliable, valid, straightforward and flexible measure that can be used as a multifocused screening tool for the identification of a wide range of problem behaviors and thoughts in adolescence and as a tool for the assessment of symptomatic change and therapeutic effectiveness in treating young people who self-harm.
Although it may be early to draw conclusions about the utility of the scale, the evidence exists to recommend the RTSHIA as a psychometrically sound, comprehensive tool with the potential for both research and clinical applications, worthy of further empirical investigation.
Goldfarb ( The chi-square and degrees of freedom are adjusted to obtain a correct p-value with weighted least-squares means and variance adjusted estimation (WLSMV). Notes. The items with their numbers in heavy type were retained in the final RTSHIA. Item 8* loaded equally on both the Risk-Taking and the Self-Harm factors and was therefore excluded
